Regulated expression of the Shiga toxin B gene induces apoptosis in mammalian fibroblastic cells.
Shiga toxins (Stxs) produced by enterohaemorrhagic Escherichia coli may induce colonic ulceration, bloody diarrhoea and acute renal failure. The A subunit (StxA) is known to inhibit protein synthesis, whereas the B subunits (StxB) bind to Gb3 on the cell surface. However, the mechanisms by which Stxs kill target cells remain unclear. Stx1A or Stx1B genes were introduced into pcDNA3.1 vectors and transfected into NIH3T3 and HeLa cells. The Stx1B gene-transfected cells became apoptotic with accompanying DNA fragmentation, whereas the Stx1A gene-transfected cells were found to be necrotic and no DNA fragmentation occurred. The HeLa/C4 cells integrated with the Stx1B gene with a tetracycline-inducible promoter eventually produced cytoplasmic Stx1B, leading to DNA fragmentation on the addition of doxycycline. These apoptotic changes were abrogated by pretreatment with Z-VAD-fmk. These results suggest that the transfected Stx1B gene induces apoptosis by activating the caspase cascade after Stx1B expression in the cytoplasm.